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(57) Abstract 

A method of forming solder bumps comprises the steps of supplying solder (5) to a plurality of recesses (1 1) in the surface (12) of a 
substrate (1), and forming solder bumps (5 A) in the recesses (1 1) by melting and solidifying the solder (5). The method further comprises the 
steps of attaching or placing film (4) on the surface (12) before supplying solder (5) to the recesses (1 1), and opening a plurality of windows 
(40) in film (4) for communication with the recesses. The film (4) is composed of a material with a different base from that of the substrate 
(1). 



Patent provided by Sughrue Mlon, PLLC - http://www.sughrue.com 



|(57)®to 

^^^coffM^fefi, S4E (l) (12) KKtt&Jvti^S 

ftftOOSftB (1 1) rtt^y^ (5) *3t*i-5XSi, Z(Ds»>y (5) £ 
£IH- HffcS*Sr. ifccfc!K ±1£&M (1 1) rti^^^^^ (5 A) 

A (l i) rtfc/Ny^ (5) wattsaiUloiaiLt, ±!E^JI^ (i 
2) ±{C7^Ui. (4) HmiifltSrih -coy^/UA (4) \L± 
ie«iccotlflSI5iciliiLfe^©M (4 0) £A/-C*S!J, ± 

IB^-f^A (4) tt±fB£« (l) ^m^ir^mtii^^m^mmv 



A E T7 7"S-SSTO 

A L 7fl"<-T 

AM y^mr 

at *hy7 

au a—* h^yr 

az 7f/w^i;t> 

b a ,i?x=ir • ^twy * =f ir^ 

BB /<JW< K* 
B E 

B F *7tV 

b g 7;i>#yy 

B J 

BR T^/U 
BY •> 

CA #-r^ 
CF 

CG a>=f- 

CH *4 * 

CI a-h^aKT-^ 

CM Dtf^V 

cn <foa 

CR = • D X? 

CU ^a-/< 

CY *7a* 
CZ = 
D E 3> 

DK *rw-9 



DM 




KZ 


EE 




LC 


ES 




L I 


F I 




LK 


FR 




LR 


GA 


##> 


L S 


GB 




LT 


GD 




LU 


GE 


<fj^yy 


LV 


GH 




MA 


GM 


n^^y 


MC 


GN 


*~7 


MD 


GW 




MG 


GR 




MK 


HR 


?uy?T 




HU 




ML 


I D 




MN 


I E 




MR 


I L 




MW 


I N 




MX 


I S 




NE 


I T 


<Y*yr 


NL 


J P 


b* 


NO 


KE 




NZ 


KG 




PL 


KP 




PT 


KR 


ten 


RO 



y tf^*>»*>r > 
* y - 5 
y<y y 
uy h 

y h7-7 



*-y tr=.y 



Rl 
SD 
SE 
SG 
S I 
SK 
S L 
SN 

sz 

TD 
TG 
T J 
TZ 
TM 
TR 
TT 
UA 
UG 
US 

uz 

VN 
YU 
Z A 
ZW 



P*>7 

*p #7*y 
mr^y x;^fDB 



Patent p rovided by S u g hr we M i on , PLLC http i //www . cughr uo.< 



/ 



WO 00/10369 



PCT/JP99/04293 



urn, n+m&tnng&m, sa'WfDwuiMtit^. 

38 W toy* 

xm>nx*nwmm*'&^t-$-z<»\z-Mz-. ^yy^yzfoftts^^yyts. 

- 1 6 1 8 5 o^«) ^-hSrfUffi^^Sc (#P¥9- 1 1 
6 2 5 7-fH*$R) 3&S(t3t£A»e>S36$ixr^5o 

«rM5p 1 - 1 6 1 8 5 0^«HE*cO/N^y/<>'^^fe-Cfi» 
09 a {d^-fj:?^ /Ny^<^^<0^»*i:*5»«9tt, 5S*#9 0 
25 c/^®i:T/u^sa^9 1 ^S9^7^1WW9 2 ri««*ft-CV>5 i M> 

w cassis 9 2 confl^9 3rtiitt«tt9 4j&sia:»t e>nfc»iii &ft-o>5„ 

±ES1S9tc/Ny^/<>-7 > ^ffM-r'5^li> * -fill 9 btc^1"J: ±12^ 
»SB9 2±lc|fe*0S9 5Wfifei-5c C<Z>*&ftBl9 5 tt, jfc:ftcDWJl8&±IE* 

I 



Patent provided by Sughrue Mion, PLLC • http://www.sughrue.com 



WO 00/10369 PCT/JP99/04293 

xyfy^LtJBJ«t5. wft£J:!J> *«9 4<D.h#lw±fEmto9 3J:0t> 
^«9 3' fcJBjfcl-*:: &^T\ 09 c \C7jk-tX '31-, ±12 

Dfl«S9 3' f*KC/N^^-* h 5 e*^S*Lfe«lw, :»/^^-xh5e 

5 iCjj&M9 5 ^M-T6Ci:iCctoT[M]^9 3 ' omiS^fc*** < U 

a9dC*t<k9i:, |iiB«©/>^<^5 0S:^j«-r5wi:^-C*5, 
LfaLWb. 089 a~9d^i-*fett&»«t5feraH* J *>ofc.. -f4fc> 
«l«9 2±td|6M9 5*»l«i--5Rl«w, &S»9 2-*>«fc9 4(0£iB 
10 co£fcK:tt:ReDltfJIB«rfc#U ^o-SfUSra: y^^^Sfcfe. ±lBffe»!l£9 
5 Off ^ t Sr Jt<o±«ct*>fcoT9fSa«Off*lcElfc^ti:±lf 5 Z t LV^ fc 

$»&asfcSo i:^, ±IE«*©*«fe-e«:, «tt«D»JI8*rSMJL"CJI$ffc3 
n5«fe»«l9 5(Dff^t**#<-f5l-tt-^IS** J *>9, Dfl^9 3' 

■Ctt, &M9 5©±tcr*itn*4lfelW)l«r*6^1:iaT»fifci-6;fcfcJ: 

«Hti^i*t5^|;^©1»i«9 3' rttffrt«tCtt**ttrL*V\ 
25 i (0»» 0«J» t a«I 3i y f - ^ ^+ 5 C i ttJt L V \ 

4*M?9- l 1 6 2 5 7^«(wSE«ro/N^y/<yy^fi£*i£rt, B 

8 1 ZMteGfrMZZ tlUot^ ' co-v*? h 8 1 LT_klEv— 

2 



Patent provided by Sughrue Mion, PLLC • http://www.sughrue.com 



WO 00/10369 PCT/JP99/04293 

h8coR»?L8 OiZ'sy?s<-x h 5 fML> *«Df*IH 1 0 c}£^-f 
(c, -/^^->-h8 1 fc^- h 8 i££i^U:#l8t<*-£5o tf^T', HI 1 Odi: 
*M"J: ±IB->- h 8£gl£8 2il:tILT 1 w^-* h 5 f 

®8 3 w±^{ciaa-ra 0 i©^it±iE^y^-^ b 5 f 

5., ^tOfgliU 1 0 f tl^-fJ:^ ±te->- h 8££f£8 2±75>P>IX l 9l&<, 

10 L/0>Lft/5»b, ^ COH1 0 a ~ 1 0 f ^7jki-'i£%:CnjffeX'\Z. Sfe 8 2 oO$ 
iccom^S 3(DgSg{'^L/cM<Z)»ii?L8 0^^-T5'>- h S&^&SW 

!2v— h 8(oU!^co^F B 1^®iijr*fcScO(^P^, ||«Ih]S§x?->69M^ 
15 (lot, $&com*S8 3©t>f«i:45i:, JifE^- h 8cofJ=Wfflfi 

m&onms 3 ^ h s^isiccoRiias 0 tcoM^^ms^faTi-^., 

Sblw, «t#W¥7 - 2 7 3 4 3 9 -5§-&$B(Ifi, JW±cO 2 ocoft&tfij cO^JHSr 

^ i coyvi^uv^ hlco^®tc^2coy^^i/^^ h^^B£#L/c 
^tc s :o$2»y;^u^ M$ri^f y^ltl i coy/i^u-v** bJf 

3 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 00/1 0369 PCT/JP99/04293 

4 



Patent provided by Sughrue Mion, PLLC - http://www.su9hrue.com 



WO 00/10369 PCT/JP99/04293 

£5>fc» ±K7 4^Afc Lrfffc©^^^^ *> 3 1^4-1:127* 
20 T'£5„ 

^ t* 7 y jv k % mm m x-mm&i- s r k * ffl * k * ^ $ - £ *> * v 

5 



Patent provided by Sughrue Mion, PLLC • http://www.sughrua.com 



WO 00/10369 PCT/JP99/04293 

lc«±(cm?£l$p a p»*^tfXV^fc#(c, ±IE/^*'£fc» z 
Kt5:im6. Sot, SS«jittScU-C^^^<^^«rJK»atfcO» 

7^/uA*»*i-6£*»**< , ^^v^mxa^jioTS^icm^-aip^^^ 

-C§5„ Lrt>t>> ±l27^yWAcoM^€ J F-$PP°ptJw^^^^>'7 > ^M^:* 

6 



Patent provided by Sughrue Mlon, PLLC • http://www.sughrue.com 



WO 00/10369 PCT/JP99/04293 

Si £ & & jlffiS - K 1" 5 * # ? £ S * K » £« «: co i * ^ W ft t S: 

*36W<0±IBIB 3 CQ{Ri|ffif4, ±S2S& 2 5 
25 ®H-C*fo5o 

B 2 a ~ 2 c fi, BO l a \zft+mumm<DftmTm**-t-9tt*ifi®'e*>*><> 

man, iui a ~i f t*r*ft^^^<^^^*nfc»«»-«iF» 

p B aCO^^i-6*"&W-0iJ?r^:-r^W®ll"C-*)^o 

7 



Patent provided by Sughrue Mion, PLLC - http://www.8ughrue.com 



WO 00/10369 PCT/JP99/04293 

HI 5 a&(/5 bli, 01a~l f {C^f-^ft-C'^^i'T^J&SSttfcS 

5 raiat-foSo 

10 5« 

BSlOa^lOfli, tt*©*jSfeOffi©«Sr^-**WiBBI"C*>5o 
15 9H-5„ 

ID] a~l fil, ^jgW^S^y^^^o^rit^jSfeo— fi»J*^1"SSfRW 
iSmx-fo^o HI2a~2cfi, mi a ^c:^i-[H]^&g$cDf1^MI^£^- i ^MKfr 
HI ] ( a ) kLjjrttalBWR 1 tt, 1 0 0>*ffifc«ttcoi!3«l l l 

ten, Mz.ttmM<D&m2&wtttbftx\,*Zo ±ias«**i on, ^utftf 

25 ±«aStR**l 0±fc±E*JM&l 2^Mt5^tlt *-fH2 blc^i-J; 

S1£$ftl 0»»> &€*i2 J: 0 7* h M 

12' ^^J*i"5 0 *V^, Ei 2 c 7* h^*^ 3 SrfflWc7 

8 



Patent provided by Sughrue Mton, PLLC • http://www.sughrue.com 



WO 00/10369 PCT/JP99/04293 

t7*h^l«t»4t4:l:ii J t*5. J: 5 J: 0» @ 
±121211 al^i-HlKS«l(-/^^<^^M1"SI-tt, *i"Hl bfc 

ESJllfli 2 0>#Qfl$Bl 1 0>±«WlnW:l5IJS£ftS. 

Hi cfciiHM:?!^ ±IE7^;UA4{ci*, ±E*tt»ia« 1 il- 
ls aaLfc«*<O«»4 0*Rtt*. ^4 0(DiSPlli < ±IE#Ml It 
IBJ-XfiilUBI— C*5o ±IE7-f^A4^*«[©«»4 0«rttltS^*»i, ± 

asufc7* h hjg 1 2' i-mi 1 %Mj&-rz>w>'&tm&te^fe%&ft 

U ±E7^A4~(&II#teSXtf*coStt&a&fTV\ ±K7^UA4«Q 
#Qflg& I 1 coit±tt£fcB*-rfttf J:v*. «^tf±IB7* h h® 1 2 ' 

20 t^m<n>m^\z.^x , ±E7-f^A4icov^T<>*nin«i*^^si«* 

fctt, 7tH^^Hl2' ~£>f£?t&3l{CfflV^7;i- h-r^i? 3^r^co^ 
Sfcfctt, Gfl&M l ©fl^t®IH54 0 h*m-<fi>7* h-sxtzm^Xfcjfcir 

±E*»4o©»ia«»±, 01 dic^-Tcfc ^n»4 0iw* 

©Ml 1 fccortSlHc/N^y^— ^ h 54r**-*"So ^(D^y * h 5 CO 

9 



Patent provided by Sughrue Mion, PLLC • http://www.sughrue.com 



WO 00/10369 PCT/JP99/04293 

.hie^y^^s A»«i4ftii, mi f tc^^r«t ^ 7^A4£m 
4 4risijsstR i «>m» 1 2(c^g («M»cft*.r) i-s£tt«o»£Ktts 7 

±fS-iI(Of^HXa{CJ;oTttbnfclsl5SS«l tt, 7!)^f?^ 

10 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 00/10369 PCT/JP99/04293 

io m^Mttxit, mz.tivi>y*mmi- zztfrx-zz,, 

15 ACO*P±lg|$5 5 ±.\L*MW?-v7°G<D'^7°m.mS 1 

HI 6 a~6 efC^-T^fett, 1 W^jf^ 1 2|:2ft©7^M4, 

4Attef+X{±*B-t-5*ft-e*>5., J: ■? **Wfctt, $1*06 afc*-fJ:9 
|gKS«i©^Sai 2±lciftBro7-f^A4Srli!!f ! fXtitt«t-C, - 

co7-f /UA4lca«:coj&»4 OSrKltSo -WlelKStE 1 offlffifcH, HI l c \z 

&v*t\ me bti^-f J;?^ ±E7«< /u^4w±B5ic % zftt i^ftt-tfc 

B9 6 c \z.wsir «fc 5»w, l0>2ttB0>7*/UA4 Acoff ft&ift&tf^ 
OSfc&S&fT 0 . Ztl\c£<9> B9 6 d\Cm-F& 9t-, ±iEf5 2cD7^A4 

ll 



Patent provided by Sughrue MJon, PLLC - http://www.sughrue.com 



WO 00/10369 PCT/JP99/04293 

±E&»4 0A*fl&aU!:«fctt\ @6ei:^tJ;?l:, *r*ie>*»4 0A, 
5 -njwigiii-5*»4 0, lrtfcW^-^h 5 

tOEUSSffilli, *o*Ji»i 2±JC7-f/WA4€rififtLTaj»[O«tt4 0<r» 

20 MET KIT ::eOft^*ff 5 

H7lc*i-fls*XSK*fttf» ±IB#JS«4 0 tmM l 2 co#DflSS l l rttc 

5 A^flffi2<z>{BofcttlSJ-*JV N "C@{l:i - 5*h,* J *)5o ico J; ^ ft^-g-fcd, 

12 



Patent provided by Sughrue Mion, PLLC • http://www.sughrue.com 



WO 00/10369 PCT/JP99/04293 

^cDftfc'tt'^^^^-frS-*: fcfcK fcfc'U 1 &^>-^!t 

§1140^111, -ne>*ft©«»4 0i^niciia-*-5Dii«i irtt-'^^ 

±%L^yV^-X h 5 <D%i&Yfm'&Mt, HI 8 e [CTjvfJ; 

Dfi, Ml l fc&flu 0 fclw-iiK:***nfc3*fy »-a©^v^^^- 

13 



Patent provided by Sughrue Mion, PLLC • http://www.sughrue.com 



WO 00/10369 PCT/JP99/04293 

■CV^TtJ:v\ '«^J^^-rH19 afc*1M:$fc, *SSflc^Dfl«tt*lT 

i-5 J: 5 fcttlrit-cfco r t «t t\ 

20 Srfflv^Hfii^ 
CUM l ) 

ftf£#5 0 |tm«)flt!^ti^ 1 5 0 m m \* y f-"C*^®^#iC^^c LtzXy 
25 xmlt5^b^^•= 3 r^mfli$!^^OS*5^^®l-^ 2 5 m mCD7* h h 

h«(C±|5mii^^tI5[cKttJ^-ti:Sii:^8 0 m m«D[SSISfc#*JISl£Lfco ±12 

14 



Patent provided by Sughrue Mlon, PLLC - http://www.sughrue.com 



WO 00/10369 PCT/JP99/04293 

* (105U 0E#3. 5 Kg/cm 2 ) L, ^?7-7^^«:ffl^t«*Lt«i:, 

«|Jlwfi*ofcltg8 O/im(0«to«rJBj*Lfco ft''^ 63%Sn-Pb©^ 

5 Ka«u 2 1 ot-cJipM^tt. ^^i- 3%*mki-hytJ*temz 



5 0 n mC9$flSi0>MSr 1 5 0 /jmlf5'felii:W)£Lfe^7 
^^It^b^^'^yllfMcoS^CD^Btw, ff^#2 5/im07^- M^* h 

7* hus>* Milt, x#*J/T* 'J Wit L/c 0 i!E7^ 

* (1 0 5^ JEE^3. 5 Kg/cm") U tf?*-*'* * *ffl^"C»5ft LfcftlC, 
20 2. 3%f h7> WV^^ 1 ) W Kot^-t^ K^iX'±IEl3ti47^ 

fc. 6 3%Sn-Pb©^yy«r#aUfCHft5 0%^tf^>^-^ 

h«rBi8'J«fe^J:!9±IB«»iI!P»tlJ:**t. 2 1 0 ttfc. * 

rot, i o%^y j—frT 5 yj6tt«rfflv^T±E**tt7-f/wASrl»*L 

25 

15 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 00/10369 PCT/JP99/04293 

(2 5t) L, #7*^*?£ffl^Tfi7tL«(C\ 2. 3%fh7^f^r 
10 ±mWM^mti<otz\M.'&l 2 0 m mcD&gRSrMLfc, 6 3%Sn- 

15 /c 0 -tbib^iccO/^^^<^^co^$cO{i*lbo#^i, 1. 5 ^ mJWf^-CfoofCo 

20 Stl^7 0 /i mT'W^cO^B^N i<D«<i£l 5 0 ^ m t> f-T'#l?CJFM 

m©7^ y ^fli^^^A-i^M* .(1 0 St, JE*3. 5Kg/c 
m a ) L, 2. 3%f 

25 lEEflfflWwfifcofcit&l 2 0 m m0>&tt«rJBrifcLfc. &<^"C\ 6 3%Sn-P 

WitML, 2 i o'CT-flnfMas-frfco io%*yi^-^ 

16 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 00/10369 PCT/JP99/04293 

5 (HJfetfij 5 ] 

jtgftS 7 0 n m"CBOHMfc0>*fl5a s N i Wti^r 1 5 0 /imh'yft'^IM 

mcOT? y^»JIS5R«3ttt7-f/i'A*«* (2 5°C) U #?*^**&ffl^ 
tS)tLfcii:, 2. 3%r h^^Wy^'J'W KotW KM 

m<©«»«:JlWtLfc. &V>-C, 6 3%S n - P b ©^^ ^ «rfc*Jfc-0*& 5 0% 
^tiVN^^-^. hfrBlJ8iJftt«ti?±e*»iI!!I»i:t**L, 2 1 0°CfAD 

15 *cO«f*. W 7 0 m m»#IC©A V^'y7 p «:Mt 5 : i: 
20 CJtttffl 6 ) 

ES#5 0 /i mC9*flfitf>ttffi& 1 5 0 jx m hf y ^T**ffi^#^C^ Lfc#7 

hSUl±1E«££fl*»fc*fcfcl$*'&E&8 0 m m»lffl|F&£#&7£/*Lfco -hlE 
25 7th^^Hlt a»/<y«>A«r7-f9-tL"C*tfxiK^T^y 

HMBfctLfc. J:E7t h M©±Sl:)|^ 5 0 /1 m©^* 

!M 5 K7 4 A'ASrfcBU I'-tffcfflvvtM.httKiES l 2 0m 

meO*««rJ»rtUfc. &V N *C\ 6 3%S n - P b ^y^5r»t^ 5 0% 

17 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 00/10369 PCT/JP99/04293 

7 ] 

fi&;»*7 0 /i mtHMiO^N i com^^r 1 5 0/imtVft'#tM 
10 U a»o«i±»W*y'f5 K-C«E«5nfe»tR^*Btw, m^50n 

gl2 0/im(OMWLfc, 6 3%Sn-Pb©^yy$r« 

20 

(Hlfiffl 8 ] 

Steffi i eoigfc*jv*-c, ±iE^>^-* Mcft*-c, 1 5 * m 

(6 3%Sn-Pb) SrfflV^fco Sfc, ^©^^ytt*Sr«*tt 
7-f;U(OMi7t>^ h S<BDfl» 5 Wli&fctt, 75y^ 

25 (^A9fbW»SC#ttK«>iSp B pULF-5 oovs) £±IEM£Mi: eort 

18 



Patent provided by Sughrue Mlon, PLLC - http://www.8ughrue.com 



WO 00/10369 



PCT/JP99/04293 



5 ScOtCft^T, g&£&£2 1 0°C<D®m^yy (63%Sn-Pb) K»» 

(MM! o] 

|8 0Mm^#l:flt^i:it ±ffi«fttt7-f/UA£|g)#ffcDj?$ 

/w^w^n^tico^gpt^^- hu^* vm<»nutK. 6 3%sn-pb^ 

>^*#afc^|fij5 0%^tr^^^-^ 2 1 0*C 

25 #i±7'f/i'A£|Sfc£Lfco 

19 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 00/10369 



PCT/JP99/04293 



mmm 1 1 ) 

cow*»* (6 3%Sn-Pb) £ffiWc 0 

/Co 

[^0>J 1 2 3 

15 %WZ<DKft*.X. *K£#*2 1 0«CcO*»/>^y (6 3%Sn-Pb) 

n-to&m^ nmm4 tm-t ufc. 

20 9 0 m m©*ft©/^^^^^t5 I 

25 l 3 ] 

ens o m mcoia^^tMLfctic ine>#*<o«»rt^'^^- 

20 



Patent provided by Sughrue Mlon, PLLC - http://www.sughrue.com 



WO 00/10369 PCT/JP99/04293 

5 Mi-5w<b7)5-C#fe 0 



21 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 00/10369 



PCT/JP99/04293 



■r 5 xa t > z.(D~7 4 jvM^±.%m&(»wmz.mm t fctt»o*»*«tt a x 
6. iiase^sffljroifflSRiw/N^^^^-rsxsn, lE^-f^A©** 

22 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 00/10369 PCT/JP99/04293 

co m ^ & a °D co m is t _t SB & m SB © t * ^ > ^ £ ^ l x mm -t a it & <o m =f 
20 -rs, m^p a p(oii^^& 0 

*VO>3, €^p B DCO||^filiii-Cfco-C, 

25 _hte&/i astute, ±fE£rat-&i§Lfc&&<AM£*pf 5 7^^« 

$Jxtv^S- t«r#»i-T5, m^f £Bp°pC03li£tllig 0 



23 



Patent provided by Sughrue Mion, PLLC • http://www.sughrue.com 



WO 00/10369 PCT/JP99/04293 




Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 00/10369 PCT/JP99/04293 




2/8 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 00/10369 



PCT/JP99/04293 




Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 00/10369 



PCT/JP99/04293 



06a 




2 2 
4A li 40 n 40 

^1L\ ) 



ii 



40 




4/8 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 00/10369 



PCT/JP99/04293 




Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 00/10369 



PCT/JP99/04293 




6/8 



Patent provided by Sughrue Mion, PLLC • http://www.sughrue.com 



WO 00/10369 



PCT/JP99/04293 




7/8 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 00/10369 



PCT/JP99/04293 



UllOa 



010b 

mm\ 



010c 

mm\ 



mod 



mioe 



laiof 



80 



k\\I K\N' k\\1 



0 



8 





\ 


J X y5f 


3SS 


sss 




^.81 
— 8 






N 80 










K 81 








_^-8 






\\1 K\N k\^ -8 



-A 



82 



51 83 51 83 
8/8 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP99/04293 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 6 H05K 3/34 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 6 H05K 3/34 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-1999 

Kokai Jitsuyo Shinan Koho 1971-1999 Jitsuyo Shinan Toroku Koho 1996-1999 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


JP, 8-186361, A (Sony Corporation) , 
16 July, 1996 (16.07.96), 
(Family: none) 


1-3,5,10,11 


Y 




4,6-9 


Y 


JP, 8-172259, A (Hewlett-Packard Company) 

02 July, 1996 (02.07.96) , 

& EP, 697727, A & US, 5539153, A 


1-11 


Y 


JP, 61-296728, A (Fujitsu Limited), 
27 December, 1986 (27.12.86), 
(Family: none) 


6 


Y 


JP, 5-206209, A (International Business Machines Corp.) , 
13 August, 1993 (13.08.93), 
& US, 5316788, A 


7,8 



| I Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: T 
H A M document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing "X" 

date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other M Y" 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
01 November, 1999 (01.11.99) 


Date of mailing of the international search report 
16 November, 1999 (16.11.99) 


Name and mailing address of the ISA/ 
Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



HKSffiffi#^ PCT/J P 9 9/0 4 2 9 3 



a. moR-tzmoftm m&m#m (ipo) 

Int. cl' HO 5K 3/34 



«*t1fofc*/W»||«. (fflggWfF^S (IPC)) 

Int. c 1 ' H05K 3/34 



B#B31ffi$rfg4m 1926-199 6¥ 

s^m^mnmrnm-'m 1971-1999^ 

B*BS®*ffl»r£&8l 1 9 9 4-1 9 9 9¥ 

S*B*ffl!8r£S^Si 1 9 9 6-1 9 9 9¥ 



BKSSSS-e&fflLfc!r?-? f -*'<-* ^ro&ffc, SBSteteffl LfcfflB) 



JP, 8-186361, 
9 6 (1 6. 0 7. 9 6) 



(77$ y-fcu 



1 6. 7£. 1 9 



J P, 8-1 72 2 5 9, A (ta-Wyh K • 

= -) 2. 7£. 1 9 9 6 (0 2. 0 7. 96) &EP, 6 9 7 7 

2 7, A&US, 553915 3, A 



1-3, 5, 
1 0, 1 1 



4, 6-9 



1-11 



roj pwctsBB*, jg^tsa-tsxiR 



f&j |S3-/^^h7r s y-xs* 



™ SmLfcB 0 1. 11. 9 9 


1 fi 11.99 




b*hwk? (i sa/j p) 

1 0 0-8 9 1 5 
JEJMFFft H HHT S 4 * 3 * 


m ;ii » ^ ! ' 

«B#* 03-3581-1101 ^ 


3S 


7 128 


m 3 3 9 0 



j||5£PCT/I SA/2 1 0 ffi2^-i?) (1 9 9 8¥7£) 

Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



B8Sfflffi#f- PCT/JP9 9/042 93 



as-*-* 



JP, 6 1 -2 9 6 7 2 8, A (*±S«5££tfc) 2 7. 12fl. 
1 98 6 (2 7. 1 2. 8 6) (77 5 5-41/) 



J P, 5-2 0 6 209, A Wy^-t^st^ • • ▼ 

^-yX-a-sKW^a^) 13. 8JI. 1993 (13. 0 
8. 9 3) &US, 531678 8, A 



6 



7, 8 



<£S;PCT/I S A/2 1 0 (»2^<-i?<0«#) (1 9 9 8^7^) 

Patent providecTby Sughrue Mion, PLLC - http:. 



//www. sughrue.com 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
3 /FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

^LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



